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Intraoperative Cholangiography During Living 
Donor Hepatectomy: A Product Investigation
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 Background: Intraoperative cholangiography (IOC) during living donor liver procurement for liver transplantation is an es-
sential procedure to avoid biliary complications in the donor and to assess the details of the biliary anatomy 
of the graft liver for the recipient. There are limitations to IOC using conventional methods, including that the 
contrast medium often passes immediately to the duodenum, making continuous enhancement of the periph-
eral biliary tree difficult. The usefulness of a thin balloon catheter with side holes located proximal to the bal-
loon for IOC was evaluated.

 Material/Methods: A pediatric angiography balloon catheter was used for IOC.
 Results: The device was used in 2 living donors, and high-quality continuous images were easily achieved. There were 

no perioperative biliary complications in either donor.
 Conclusions: A thin balloon catheter with side holes located proximal to the balloon catheter is useful in operations for 

both the donor and recipient because it allows more accurate division of the bile duct because of the clear IOC 
images.
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Background

Living donor liver transplants are relatively common in Japan 
due to the scarcity of deceased donors [1]. Intraoperative chol-
angiography (IOC) during living donor liver procurement for liver 
transplantation is an essential procedure to avoid biliary com-
plications in the donor and to assess the details of the biliary 
anatomy of the graft liver for the recipient [2]. However, there 
are limitations to IOC using conventional methods, including 
that the contrast medium often passes immediately to the duo-
denum, making continuous enhancement of the peripheral bili-
ary tree difficult. Therefore, we considered the use of a balloon 
catheter with side holes located proximal to the balloon to be 
the best device for use in IOC. A pediatric angiography catheter 
appears to be suitable, and its usefulness for IOC was evaluated.

Material and Methods

Conventionally, we use a 4-Fr Atom utility tube (Atom Medical 
Corp., Saitama, Japan) for IOC, which is a simple single-lumen 

catheter. On the other hand, a pediatric angiography cathe-
ter [Arrow Berman Angiographic Catheter, length 50 cm, ex-
ternal diameter 1.4 mm (4 Fr), Teleflex Incorporated, Wayne, 
PA, USA] (Figure 1A, 1B), which is a thin, radio-opaque, bal-
loon catheter with side holes located proximal to the balloon, 
was evaluated for IOC.

In the procedure for IOC, the catheter was inserted from the 
cystic duct following cholecystectomy, and the tip of the cath-
eter was placed in the common bile duct under radiographic 
guidance. IOC was performed after balloon dilation. The bal-
loon catheter was also useful for the bile leak test after sutur-
ing of the stump of the remnant hepatic duct.

Results

This device was used in 2 living liver donors: 1 posterior sec-
tor graft donor and 1 right lobe graft donor. The insertion and 
positioning of the tip of the catheter were easily performed, 
and high-quality continuous images were achieved in both 
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Figure 1.  (A) Arrow Berman Angiographic Catheter, length 
50 cm, external diameter 1.4 mm (4 Fr). The cathe-
ter is marked every 10 cm from the tip of the cath-
eter. The air inlet to inflate the balloon has a stop-
cock. (B) Enlarged view of the tip of the catheter 
with the balloon inflated. The 3 side holes located 
at the proximal end of the balloon are circled with 
a dashed line. The balloon is inflated with 0.6 mL of 
air. (C) Intraoperative cholangiography of the living 
donor liver. The balloon is inflated in the distal bile 
duct (*). The biliary tree is peripherally enhanced.
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donors (Figure 1C). The hepatic duct for graft liver was divid-
ed appropriately in both donors. There were no perioperative 
biliary complications in either donor.

Discussion

The use of a conventional, simple, single-lumen catheter for 
IOC has a major limitation in that the contrast medium often 
passes immediately to the duodenum, and clear biliary tree 
images are difficult to obtain. Although clamping of the distal 
bile duct may resolve the issue, it is not always useful in all 
donors, such as in those with a low-confluence cystic duct. In 
addition, minimal dissection of the remnant bile duct is rec-
ommended for living donors to avoid biliary ischemia. The 
Trendelenburg position during IOC also does not always pro-
vide enough information. A balloon catheter with side holes 
located proximal to the balloon may be useful for IOC because 
it resolves all of the above problems.

Balloon catheter use for IOC for liver surgery or common bile 
duct exploration has been reported previously [3], but the re-
ported smallest conventional size catheter was 6 Fr (external 
diameter 2 mm), which is too large to cannulate healthy do-
nors whose cystic ducts are very thin. Actually, a 6-Fr IOC bal-
loon catheter could not be cannulated to the cystic duct dur-
ing donor operations in our experience.

The use of balloon catheters does, however, have some limi-
tations. The catheter requires careful intraoperative position-
ing to avoid cystic duct or papilla of Vater injury secondary to 
balloon inflation. However, the pediatric angiography balloon 
catheter may also be useful in fluorescent cholangiography in 
which indocyanine green is injected into the cystic duct [4,5], 
since it may be retained in the bile duct when the balloon is 
inflated. Therefore, the balloon catheter may also be useful for 
laparoscopic donor hepatectomy in which the bile duct is of-
ten divided under fluorescent cholangiographic guidance [6]. 
Of course, it may also be useful for conventional liver and bil-
iary surgery, not only for donor surgery, and it is expected to 
be made as a new low-cost device for IOC.

Conclusions

A thin balloon catheter with side holes located proximal to the 
balloon is useful in operations for both the donor and recipi-
ent because it allows more accurate division of the bile duct 
because of the clear IOC images.
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